Pheochromocytoma expressing adrenocorticotropin and corticotropin-releasing hormone; regulation by glucocorticoids and nerve growth factor.
A pheochromocytoma from a 59-year-old woman was found to be immunoreactive to adrenocorticotropin (ACTH), chromogranin, neurofilament-200, neuron-specific enolase and S-100 protein. Northern blot analysis showed that both proopiomelanocortin (POMC) and corticotropin-releasing hormone (CRH) genes were expressed in the pheochromocytoma but not in the surrounding adrenal cortex. In primary culture, the POMC and CRH mRNAs were increased by dexamethasone (500 micrograms/l for 3 days) up to 10- and 15-fold of the control, respectively. The secretion of ACTH also was stimulated eightfold with the same treatment. The stimulatory effect of dexamethasone on POMC gene expression was inhibited 70% by nerve growth factor (NGF, 200 micrograms/l), 30% by 12-O-tetradecanoyl phorbol 13-acetate (TPA, 160 nmol/l) (a protein kinase-C activator) and 30% by (Bu)2cAMP (1 mmol/l). On the other hand, NGF alone increased the CRH mRNA accumulation up to 10-fold, and further enhanced the stimulatory effect of dexamethasone on the CRH mRNA twofold, and TPA inhibited (30%) the dexamethasone-induced CRH mRNA accumulation. Furthermore, the conditioned medium of the pheochromocytoma cells increased secretion of corticosterone fourfold in the primary culture of rat fetal adrenal cells. Our results indicate abnormal expression and regulation of POMC and CRH genes in this pheochromocytoma.